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SwRIChemical Warfare Agent Defeat/Disposal
History Prior to ACDC

Johnston Atoll Chemical Agent Disposal System

1987-2003

1998-2013

Newport Chemical Agent Disposal Facility

Transition 2007

Operate & Close 2007-2010

SwRISan Antonio CWA 
program dates back to 1985

Pine Bluff Chemical Agent Disposal Facility

1999-2012
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SwRIEngine Research
D-EGR® Demonstration Vehicle Project

ÅVehicle conversion to demonstrate 
SwRIDedicated Exhaust Gas 
Recirculation D-EGR®technology

ÅOperational in 9 months
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https://archive.defense.gov/home/features/2014/0114_caperay/

Syria Stockpile and Cape Ray Mission Success
Inspiration for DARPA ACDC

Huge success

Å 2014

Å Two Field Deployable Hydrolysis 

System (FDHS) units

Å Processed 600 tons of chemical agents1

Å DF (a sarin gas precursor)

Å HD sulfur mustard 

Challenges
Å Logistics: Destroying bulk stores of 

Chemical Warfare Agents (CWAs) and 
their organic precursors abroad is a 
significant challenge for the 
international community

ÅWaste - 6000 tons of chemical aqueous 
and solid waste2

1http://mebaunion.org/M.E.B.A. Telex Times for August-21-2014.pdf
2https://robindesbois.org/en/le-cape-ray-arrive-en-europe-du-nord-2/
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Agnostic Compact Demilitarization of Chemical Agents (ACDC) 
Original Vision (Dr. Tyler McQuade, DARPA, December 2014)
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Any Agent

+
Energy

Soil Fertilized soil

>600°C

Soil/earth is a readily available worldwide resource composed of main group elements, metal salts, and metal oxides 
that can scavenge acids, yielding salts and compounds typically associated with fertilizer. 
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Engine bulk gas temperature (K) as a function of crank 
angle degree
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Engine bulk gas temperature (K) as a function of crank 
angle degree
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ÅDecomposition rate constants for VX, 

HD, GB and several simulants are 

known

Å 99.9999% conversion occurs in 20 

half-lives

Å Agent half-life calculations at 2000 K, 

fuel, air, engine speed, volume, and 

heat analysis, we expect to achieve 

greater than 10,000 half-life 

conversions in the cylinder
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Engine bulk gas temperature (K) as a function of crank 
angle degree
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2 C-H2 + 3 O2Ą 2 CO2 + 2 H2O

2 C-F + H2 + 2 O2 Ą2 HF + 2 CO2

2 C-Cl + H2 + 2 O2 Ą 2 HCl + 2 CO2

4 C-P + 9 O2 Ą 2 P2O5 + 4 CO2 (+ other acids of P)

C-S + 2 O2 Ą SO2 + CO2 (+ acids of sulfur)

C-N + O2 Ą oxides of nitrogen (N2O, NO, NO2) + CO2

Calciferous Soil Should Adsorb Acid Gases

ÅDecomposition rate constants for VX, 

HD, GB and several simulants are 

known

Å 99.9999% conversion occurs in 20 

half-lives

Å Agent half-life calculations at 2000 K, 

fuel, air, engine speed, volume, and 

heat analysis, we expect to achieve 

greater than 10,000 half-life 

conversions in the cylinder
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Program Chronology
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ACDC Proof-of-principle demonstrations

Å5ŜŎ Ψмп ςDARPA goal to destroy Syria-sized stockpile with indigenous materials (e.g., soil) 
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Program Chronology
ACDC Proof-of-principle demonstrations

Å5ŜŎ Ψмп ςDARPA goal to destroy Syria-sized stockpile with indigenous materials (e.g., soil) 

Å{ŜǇ Ψмр ςContract Award to SwRI: gasoline engine + soil-based gas scrubber
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Program Chronology
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ACDC Proof-of-principle demonstrations

Å5ŜŎ Ψмп ςDARPA goal to destroy Syria-sized stockpile with indigenous materials (e.g., soil) 

Å{ŜǇ Ψмр ςContract Award to SwRI: gasoline engine + soil-based gas scrubber

ÅaŀǊ Ψмс ςEngine destruction concept successfully demonstrated (>99.99% destruction with soil-
based acid gas removal over 99%)
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